WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUS HED UNDER THE PATCNT COOPERATION TRE ATY (PCT) 

WO 94/25515 



(51) International Patent Classification S : 
C08J 9/14 



Al 



(11) Internatfonal PubHcatlon Niuiiba>: 

(43) International Publication Date: 10 November 1»4 (10.11^) 



(21) International Application Number: PCTAJS94A)2360 

(22) International Filing Date: 4 Maich 19W (04X)3^) 



00) Priority Data: 
08/054329 
08/148,711 



28 1993 (28.0453) US 
8 November 19M (08.1 1 .93) US 



m)AnDlicant: TOE DOW CHEMICAL COMPANY tUSAJ«: 
^ *^ 2030 Dow Center. Abbott Road, Midland. MI 48640 (US). 

(72) Inventors: PARK. Chung. P.; 8762 Stonerid^ Court. Kck- 
erineton. OH 43147 (US). CHUM, Pak-Wing. Steve; 
Juntoer Smet, Li*e Jackson. TX 77566 (US). KNIO^ 
George, W.; 1618 N«ath Broad. Lake Jackson. TX 77566 
(US). 

(74) Agent: DEAN, J.. Robert; Ike Dow Chonical Omqiany. Patent 
Dept, P.O. B^x 515. Gianville. OH 43023^15 (US). 



ffll) Derignated States CA, Fl. JP, KR. European patent (AT, BE. 
Toi DE. DK. ES, FR, GB, GR, IE, IT. LU, MC NL. FT. 

SE). 



Pnblisbed 

With biumatioHal search rqton. 



(54) Title: PROCESS FOR MAKING CROSS-UNKED EIliYIiNIC POLYMER FOAM STRUCIURES 
I (57) Abstract 

substantiaUy linear ethylemc polymer. The substantially linear cttyienic poiyom n» « -» critical shear mte at onset 



(19)H*B«rKif (J P) 02) ^ 4# 1^ ^ ^ (A) ODWS^WB'a^*^ 

^^¥9-501447 

(5i)int.a.' ms&% ifpmm»¥^ ft 

CO 8 J 9/OB CES 9Z68-4F CO 8 J 9/06 CES 

y CO 8L 23:04 



(86) (22)mHSB 
(85)fi0»caitBB 

(87) SISi>ffiB 

(32) «jteH 

(33) ajtB«^9a 

(31) fijfe4t£%»^ 

(32) fi$tB 

(33) «9Elfi£!Ba 



<*H¥e -524240 
iit|£6#(1994)3^4B 
¥fS7¥0995)10J313B 
PCT/US 9 4/0 2 3 6 0 
W09 4/2 5 5 1 5 
31l^6*a994)ll^l«>B 

08/0 B 4. 3 2 9 

1993*4 il28B 

^ (US) 

08/148, 7 1 1 

1993*n;^8B 

im (US) 



7^0iJ'^mS.'yiJ>1fi 48640 5 H 
— 2030 

(72)«M« ^if> t!- 

rjHJ**«B:t/W:t« 43147 Tdy 

8762 

(72)«W# ^a./^. t\v9-ttAy9 XT-'f— 
7?lU*-&«S^+-y-^*« 77566 V- 

126 

(74) 4^ A 9¥» aaf 



(54) [^9iJ<D*i«;] SaSte^bfcX^l^>»*yv-!SHaillift«©»ifiit 



(57) 

W>JRU<'J^-ttiHiXS»-&=KJ»K*V»-C (a) ^JPh 
7n-ifc» ii./i«>5. 63: (b) :sa« M 

/M ^(Ii«/I»)-4. 6 3ICJ:oT^S^^n^ 
»^a^)-=fliM /M :**t^ (c) tttSRUli 
O^M /M *t>':3««x?-l'>»45'J^-®«tf:*)V 

0 VJ^W>i;W h 7 7 ?• •\' -BSi&Wf©BSI^19»rJi 



iii) \nmcu *3J:t^Mw /Mn Srto|»«*^wv»#9^-o*iB^« 

4. M, /M„ . 5~2. 5-efe58S*'Sl<!^«Jafll5S*'. 
6. ;Ky-r— g-fe(c^oTO. O 1 ~ 1 1 0 0 O 



-2- 



11. 1 10/I2 *i9jejL±-c*>5S8««i<?^«?a«iJtfeo 

1 2 . U^i^fn V?— ^52!;^.^ ^yfy^^ (rheological process 
i n g i n d e x) JtlSRCl 2 :fe<tU^M^ /M„ \Z,^\^X^m^^ii^iX 



-3- 



iSiKWicA^up-ssJS&i^^b/tJi^u^^^jt^y-^-^tawjS**) (xlpe) 

Uir^«BB*DXttS:»»i-5X L P Eas?&fll3e«5Srfcor iliS* bi^:: 

(LLDPE) . r>^^^^ni^u>i:C4.,o^^»^^T-:?M^:7^:xt03;}ey 
:i <h r*)5p LT L L D P El»fl§J^ X L P E IB?aflcJ-fea 

D P Ecox L P E^lr&Ufit'feJcffilfc^aj^ t t *>«!^1> L D P E*fiifc<afc* 
3?il3^-&<ft«S«oaJXti:Sr to«J!g;&>C>/^^»X L P E^?ai»i6«iSrt>or t 

o.w(0^eWJCjte^^^c03i^uvp^sKy •^-ti^X^S'g^^4*ti a) I 

10/I2 >:5. 6 3(Opt/Vh:7n-Jt. b) /M„ <_ (1 ,0/12 ) "4 



•^^ -co§a^ic:j6J^ 5 eS^U Wits J: 0 t ^>>i < 1 1 5 0 t V p« /v h >^ 7 



-4- 



■^'-l^i:9m-ri>, w<03--^ U- y ^— a ) l l 2 ^ S . 6 3 
Sn-&»T'fi»*M, /M„ . *iJ:0=c) ii\imCls aXXJfM^ /M„ SrtjO 

m^s-f- V y -r— wgffiy h 7 9 ^ 5^ -r — row*&p#©BSf-6«j^»ra« J; 
SIS65»wl|<'i<'>^^ I' vjRji? y ri l l d p e J: o fcJoxttfc iu^tS 



-5- 



5r^>^ (Processing Index. PI) Sr tO. 
/Ig) -4. 6 3KJ:-5TJ£il$n5^>^fi^>*M. /M„ ^rto. 



IIWl5<Jlc«ltl?(0;Hy-T-o^:<OtecottSt L-Ca) »*L<»*0. 85g/c 
01= ~0. 9 7 g/cm=' tO?BS*5J;0'b) »*U<{40. 01g/10^~l 
0 0 0 g/1 Oi^a)p«/V'hW'>'-5*3'>^ I 2 *S*>ff fcH*. 

»*U<lt^-'l'h7o-ttl ,o/l2 «7~2 

4^^fir»^ (M. /M„ ) U < 3 . 5 EIT-Cfo 0 . KJ-^* U < 14 1 

. 5-2. 5, ;&t>»*L<r±l. 7~2. 3T?fc5<, 
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-fr a r t J: o T^W-Kit-r e - i: * 
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HCFC-124) f>^hifhtl^o .^±/^^yv^l:^5^D^7/^^a:<7-7^^^i U 
r h y ;5^DD^/7/u;^np^i5'V (CFC-1 1) ^ i^^ ti a i^y /u:;i'Xi / 9 
(CFC-12) . h y on :7vw:^a3:^>' (CFC-1 13) , 1, 1 

(CFC-1 1 4) . ^an^-/^7/W;ta>^n/-?>', *3<tt;^v?^ o n^^a^ 
0. 2'-5. 0»*L<ttO. 5-3. 0. ft1>»*U<ttl. 0-2. 50* 

/v/k g>Ky^— "CfcSo 

*:S|P^iO%f&«it«»ttASTM D-2 7 6 5-8 4, i^-JfeAlCi 9 SBJ^Lr 
5 — 9 0 U< it 3 0 — 7 0 t>Oo 

;z|5:^B;ico5l?^«itW*5 0 O^f^cD. Hi-iT* L< 8^2 5 O^SS<^. at»* 
U<ril 5 0*}J5k g/it*/— h/K/)**^t>-^o ^f&SSi&'BJJ^ASTM D 
3 5 7 eiCjiOWSUTO. 05-5. 



0. M(::»*U<lii. 0-2. 0, iB:fcff*L<Fio; 2-1 . Om 1 <7:>*i5j 
W(7.:)«fa«ig«lliA S TM D 2 8 5 6 - Alc J: 9 jiPJifeLT 9 0% J: 9 ^l^^ffiBB 
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CGCTttJfli, DC P. j3j;VT/-:^*/l'^>'T^ KITs Mode 1 Sys 
tern 90 Tohque R h e o m e t e r JB^sJ^'^-'V * ^ 

^_ . ^ h/W^ V'S' • -^i'^— 'J*'^—^*' <0't»'CteSUfc. CGCT^ 
SgttO. 8 7 3 g/c cOJffia, 5. 2 d g/5>rop«/ub^>-f'y^';^ (Tg) 

4 (ASTM 2238. *«feBcO#^tt««CJ: *)iW«) -Cfcofc, 4 0g<0ia 



OSO-CV^ (12mm) CQj^-S^T^v— K^T'u:^ Lfc, ClCDv'- h «rS^J 1 / 
2-<i^^x l/2-1'>'f- (i. 3cmXl. 3 cm) (0:^t $»l*!|5Hcyj»rL.fc 
, ^©|gta«-W)|sf«rlkv>-C2 3 0'Clc«M#$Hfc«»*-:/i^*^ffl* on#nnBK 

(pcf) {77kg /m') eSO^ttv^^BK^: (>o»f&«:;»5 0 . 
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8 DCHykSp-eJiiS^nfc. r<o«?a«£»#wc*tt^ei«8-eifot)#:^tt*5fco 



m 1 



No. 


DCP 
(1) 


■ ■ 1 T 
(2) 


(3) 


(4) 


(5) 


1 1 


0. 5 


180 


24.6 


423 


ND 


I 9 


0. 5 


220 


23. 1 


370 


ND 


i . o 


0. 7 


180 


18.5 


296 


ND 


1.4 


0.7 


190 


5.7 


90 


ND 


1.5 


0.7 


200 


14. 5 


232 


ND 


1-6 


0.8 


190 


5. 3 


85 


0.35 


1.7 


0.8 


230 


4.8 


77 


0.30 


1.8 


0.9 


150 


7. 4 


119 


ND 


1.9 


0. 9 


180 


7. 8 


125 


ND 


1. 10 


1.0 


180 


8. 00 


128 


ND 


1.11 


1.0 


190 


37. 4 


599 


ND 



C3) v'/msy a - 

(4) 56faf*:©SK ( k g/ c mM 

C5) ASTM D 3 5 7 6 tci O^^l^U/i^iS^S (mm) 

8 8 8 b/c c<75S6«, 3. 0<O//Wh'fV-7'.yi'^, Joit/T. 9 « 1 
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ig«j©Sl?aSttO. 39mm-Cfeofc. S16«2 J: 'J tSvM I 2 ^"^'^^ 



m 2 



No. 


DCP 7jc2^ 
(O 


(2) 


(3) 


(.4.) 


2.1 


0.5 


180 


23.4 


375 


2.2 


0.5 


220 


.32.6 


522 


2. 3 


0.7 


180 


15.2 


243 


2. 4 


0. 7 


220 


20. 7 


331 


2. 5 


0. 8 


190 


12.9 


207 


2. 6 


0. 8 


230 


8. 4 


135 


2.7 


0. 9 . 


200 


9.5 


152 


2. 8 


0.9 


215 


8.6 


138 


2.9 


0. 9 


220 


6. 1 


98 


2. 10 


1.0 


180 


35.2 


564 


2. 11 


1.0 


210 


8.8 


140 


2. 12 


1.0 


225 


41.7 


668 



ilfSiiJ ©^glS ( k g / c m M 



(1) 

(2) 
(S) 
C4) 
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ffiigLfc. fcfc'Lm-/w^K?r«5fflL.fc. mmi^itm^ncGcr 1.1.DF 

EWaifcii^if»LDPE»tligt»7'u>'K-Cfo<.fc. ;iW»fli^^vmO. 9 
iO. 9 1 6 g/c c©?gffi*5J:tl^S. 5«)^«/V/f-<:;^9's/4';^*toii^<OL 



DPE«l§t<0 5 0/5 OSayV'V KT?*>o;fco 

0. 4 p ph<ODCP7K*I6-e, 4. 1 p c f (6 6 k g/m^ ) *3J;0=0. 4 

9^5/ ;^(OCG C Tfttig*: LDP E«ll§k*-Cttffl L-CteV^?Bl«oaS?a«:*5:%. e> 

-C^li6«HC^®W«w#-3-CS«5SUfc. DC P*i»i:)IB««flfflli-tH^HO. 8 
p p h*3.kT/2 3 OS>-efcofc. 

*fi)c-r556fa«ji5'fett4. 2pcf (6 7. 2 k g/iti* ) c^SfitUCfiv^ffi 
SiaiVO. , 8mIn<0■g•aWlC''^S^'»S^}aS^rt>o■rv^f^., 

p s i<D2 5%Effiail« (ASTM D-3 5 7 5B). 1 8%tO 5 0%*«f ic 
tJJ^5JE«!®!S (ASTM D-35 7 5A) , 92p s i (630k Pa)(O 
(t. s. ) (ASTM D- 3 5 7 5 E) , *SJ:0'3 9 4%ro5l3g 
(t. e. ) (ASTM D-3 5 7 5E) Srto-CI/^fc, SS«a«fett (t 
. s. ) X (t. e. ) / (2) (100) 3 6 2 

psi (2 5 O 0 k P a) wa*b< iSivMi:4r;tfc. _ 
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INTERNATIONAL SEARCH REPORT 



Cau..*rauniik tppficaLion No. 
1 rCT/U594;02360 



A. CLASSinCATlON OF SUBJECT MaITER 
l?Cr5) :C0W9a4 

Aceonlinglo Inumtacnal P*l«n« Cl*»UicaUuii *IPC) ui lo hvdx uaiwaal cU>%;iica;ii!u aoU IPC 



MLnknum doouKncniaiion smrciisd (clns«ric8t»n system roUowod by clauincauui symhoU) 
U.S. : 321/79,81. 145 



HELDS SEARCHED 



OocnmccvUtUM j«*fclHs: AlhBr lh» mininujRi aucumuiUtioR to the emtcnt tiwt »uch.i.H uir-cnrs «»xe included a tiir fiddi wc%tebed 



IIleelrt»ie cUu btse coniuhed dufipfi the inLsmationiil search <a»mc of daU Hwe ami. where pnetieable. «earch teitm i»d) 



C OOCUJVIENTS CONSIDERED TO BE RELEVANT 



Catcisoiy* 



CkiUon of documsnt, with bdication, where appropriate, of lltc rdcvant paiaapc* 



Rdcvaot to clatm No. 



US, A, 4,357.169 {ZABROCKf et al.) 07 June 1983, see 
entire document. 

US, A. 4,649.001 (NAKAMURA et al.) 10 March 1987, see 
entire document. 

US. A, 4,931.484 tHOVIS et al.) 05 June 1990, see entire 
document. 



1-13 
1-13 
1-13 



Q Fofthcr documeatt arc tiated in the contbmtion of Bo» C. PI See pfttcoi famUy hmcx. 



d«iflnaiidfAi<n| tie fCBcni aae of ibe anvrtitdi k 
lobvpwtef 



1|«IA|CBB1 

«w«er 4fKttuM p^t^^ «• or afkt ibe vcmuioaal 
CMd (e €»<MUtb <fae •ufalkAtiM 4«m «r «ft«bsr 



pnaciplt Of Uwoiy Midcflyaj the ui i ii ri t n 

tmiuidcrai novel or ^mumk be ceaBtoci^ la iavotn: nvouv* mtp 
when th« ilo«aa«cat k Ulcta •iont 



u w4i «fB «r iMiM oihtr «ueb ^«c«ft 
(tm-unvcst inrmfcri oi ihc Mnm poni r«ntly 



Date of ihe iciuil complritoii ol the tnumauonal scirch 
JUNE 199* 



Date Of mailinc «l the inierjiational search frpan 



mailinc «l the inierjiation; 

JUL 131494 



N F;^£LAK ^ 



Name and math^g addraa oi the ISA/US 
Conrnntoaer of Paieati tod TraUimika 

Box per 

Faciimile No. <7Q3> 305-3230 



Authiirvteo <il' 
MORTON 
Tclmhfiiv. No. 3nR-23S I 



Form PCT/I3A/210 {jccotal shcaKJ^ly I9^2>» 
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(81)Jg^@ EP(AT, BE, CH, DE, 

DK, ES, FR, GB, GR, IE, IT, LU, M 
C, NL, FT. SE). CA. Fl, J P. KR 

T^V:^'^^my'^'*y>^W 77566 

^ 'y^^ J> >'^ :/n— K .1618 



